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(54) PICTURE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display pictures corresponding to the 
double spread display of a book by providing a first display part and a 
second display part and making display parts to be a form near to the 
spread display of the book while making two display parts to be freely 
openable and closable at a coupling part. 

SOLUTION: Display areas of two sheets of liquid crystal displays (LCDs) 
54-1, 54-2 are made to be the same sizes. Moreover, a control panel is 
provided at the upper right of a frame. Further, the panel may be provided 
at upper left and right parts of the frame. Furthermore, the frame is folded 
into two parts by providing a coupling part (a hinge) 56 at the center part 
of the frame. This device is carried in a state in which the frame is folded 
in such a manner. Then, the display data from a recording medium are 
made to be displayed on display screens in laterally long displayings and 
the data are displayed in longitudinally long displayings by rotating 
displayed data by 90 degrees. Thus, displays are performed in accordance 
with the double spread of the book and pictures are made to be displayed 
on the LCD screens in various systems such as laterally long displaying or 
longitudinally long displaying, independent one screen displaying or two 
screen integration displaying according to the kinds of books and display 
data. 
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* NOTICES * 

Japan Patent Of f ic is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image display equipment which each screen is made to indicate the indicative data from a record medium by 
oblong, and is characterized by rotating the indicative data 90 degrees and indicating by longwise in the image display 
equipment possessing the main part which has a display equipped with the first screen, and a display equipped with the 
second screen, and the bond part which combines the two aforementioned displays with one. 

[Claim 2] While using each screen of two displays independently, the first screen can be indicated by longwise and the 
second display screen can be replaced with an oblong display, and it is the image display equipment according to claim 
1 which widens the first screen and also enabled it to make the second screen longwise conversely. 
[Claim 3] Image display equipment according to claim 1 or 2 is made to rotate 90 degrees from an oblong display, and 
it enabled it to change to a longwise display while using the first screen and second screen as the one connected screen 
in all. 

[Claim 4] Image display equipment according to claim 1 to 3 characterized by making it the first screen and second 
screen start simultaneously when a power supply is switched on. 

[Claim 5] Image display equipment with the starting power supply which the first screen and second screen became 
independent of, respectively according to claim 1 to 4. 

[Claim 6] Only the first display can be started, the second display cannot be started and it is the image display 
equipment according to claim 1 to 5 make start the second display conversely and prevented from making start the first 
display. 

[Claim 7] Image display equipment according to claim 1 to 6 which makes a standard gestalt A 4th edition 400dpi 
length length as a data format of a display. 

[Claim 8] Image display equipment according to claim 1 to 7 which contains 1 page of display pages in the data format 
of a display. 

[Claim 9] Image display equipment according to claim 1 to 7 which contains 2 pages of display pages in the data 
format of a display. 

[Claim 10] Image display equipment according to claim 1 to 7 which contains 4 pages of display pages in the data 
format of a display. 

[Claim 1 1] Image display equipment according to claim 1 to 10 which makes longwise criteria the display page in the 
data format of a display. 

[Claim 12] Image display equipment according to claim 1 to 1 1 which was made to display by expanding the data 
currently displayed on the screen of the first display to the screen of the second display in the image display equipment 
possessing the main part which has a display equipped with the first screen, and a display equipped with the second 
screen, and the bond part which combines the two aforementioned displays with one. 

[Claim 13] Image display equipment according to claim 1 to 12 which established the reference point which expands 
each display screen in the corner of a screen. 

[Claim 14] Image display equipment according to claim 1 to 13 formed so that a screen might be divided into nine for 
the reference point which expands each display screen and the whole screen might be covered. 
[Claim 15] It is image display equipment according to claim 1 to 14 formed so that the reference point which expands 
the display screen might be divided into nine for the whole screen and the whole screen might be covered, when 
making the two display screens into the one connected display screen. 

[Claim 16] It is image display equipment according to claim 1 to 15 formed so that the reference point which expands 
the display screen might be divided into 1 8 for the whole screen and the whole screen might be covered, when making 
the two display screens into the one connected display screen. 

[Claim 17] Image display equipment according to claim 1 to 16 to which choose one of the display screens of the 
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display screen currently displayed as, and it also enabled it to expand only one of the two's screen. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is carried type image display equipment replaced with printed matter, such as a 
book, has the same spread display and same portability as a book, and relates to the image display equipment which 
displays electronic space information. 
[0002] 

[Description of the Prior Art] Although the thing of a method which already used the liquid crystal display (LCD) is 
produced commercially about the book-mold display at the present stage, neither has played the role which can be 
replaced with books in respect of resolution. It is because the limitation in the present LCD technology is in sight. 
However, it is thought optimal to use LCD in order to realize the image display equipment using the existing display 
method. 

[0003] About CRT which is TV monitor which has spread general most first, the Hi-Vision which is a highly minute 
display is raised. However, aiming at highly-minute-izing, enlargement of CRT is a prerequisite, and the 
miniaturization of equipment is difficult. Desired value is not fulfilled with VGA adopted as an existing standard 
display at the point of resolution although LCD can be satisfied in respect of a miniaturization. Moreover, SVGA 
which has gone up as further high resolving display recently is also the point still technically in respect of [ with high 
resolution cleared ] the miniaturization of a display, although resolution approached the level. 
[0004] Then, several means of displaying using LCD which is indicated by JP,6-138839,A, JP,3-217959,A, and JP,4- 
355786,A have been considered. The image display equipment indicated by JP,6-138839,A is the size of a paperback 
or pocketbook book size, and the liquid crystal display with which this equipment is equipped is a size below A6 seal 
size, it equips a two-sheet spread with a liquid crystal display, and shows only the character as an indicative data. It is 
image display equipment which equips this soma of the size of A4 seal note spread with the sheet-like liquid crystal 
display, and substitutes image display equipment given in JP,3-217959,A for a key stroke with an input tablet. . 
Moreover, in JP,4-355786,A, it is the display filed by one side like the page of a book in piles in two or more liquid 
crystal displays, and is displaying by one sheet being independent and each using a liquid crystal display. 
[0005] 

[Problem(s) to be Solved by the Invention] Generally, by printing media called a book, in order to have resolution to 
the extent that it can recognize to a very fine character and to actually express books information, such as comics, in an 
image, resolution equivalent to the 24-dot angle per single character of the existing standard printer is needed. 
Moreover, if it expresses on the 24-dot square per character, as a 3mm angle, the size of a single character serves as 
resolution of about 8 dot [/mm ] =about 203 dpi (dot per inch), and can satisfy books information. However, although it 
is not enough in respect of the conspicuousness of the screen, and resolution as display replaced with a book compared 
with printing media, such as a book, when using LCD (liquid crystal display) etc. as a display, with the existing 
technology of LCD, difficulty cannot be denied with manufacture, mounting technology, etc. 
[0006] this invention is a thing which also has the portability which is a property which compensates the above- 
mentioned trouble, and does not spoil the information acquired from printing media called a book, but a book has and 
which opens wide and offers the book-mold display of a display. 
[0006] 

[Objects of the Invention] As a flow of a personal digital assistant, the personal information terminal of small and a 
new genre which is recently different from the existing terminal although it was the purpose which it turns and can be 
used also in a going-out place or movement lightweight is appearing deferred type a personal computer/word processor 
at first. Although these have main personal-data processing of the address, schedule management, etc., the exclusive 
terminal which targeted electronic publishing in part also exists. 
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[0007] In this example, the function and portability same as a display terminal machine as a "book" which display the 
electronic publishing which is the media replaced with this "paper" are given, and it aims at offer of the book-mold 
display realized as a personal information terminal replaced with a book in the future. 
[0008] 

[Means for Solving the Problem] The image display equipment of this invention is image display equipment which was 
equipped with the first display and second display, enabled opening and closing of two displays by the bond part, and 
was made into the gestalt near the book of a spread display. The image display equipment of this invention prepares 
LCD in the screen of each display, makes the screen of the first display, and the screen of the second display close to a 
bond part, and arranges it, two LCD screens can be used, considering that they are one screen, or each screen can also 
be used for it as one independent screen. 

[0009] In the image display equipment of this invention, when using two LCD screens as one independent screen, it is 
possible to indicate by longwise, or to make it rotate 90 degrees, and to indicate the content of an indicative data by 
oblong. When using two LCD as one connected screen [ one ] in all similarly, it is possible to consider as a longwise 
display or an oblong display, furthermore, one of two LCD - a stroke - only a field is used, and the remaining LCD 
screens cannot be used, either, carrying out power supply OFF 
[0010] 

[Function] According to the image display equipment of this invention, corresponding to the spread display of a book, 
a display is possible by having two LCD of the latus screen, and a picture can be displayed for a LCD screen by the 
kind and indicative data of a book by various methods, such as an oblong display, a longwise display, a 1 screen 
independent display, or a 2 screen one apparatus display. From this, since the display united with the indicative data 
can be performed, a user becomes possible [ reading by one's favorite legible means of displaying ], compensates the 
resolution of LCD, and can also perform a lot of data display, such as a magazine. 

[001 1] Therefore, it is the display which could use it that there is no sense of incongruity as display replaced with a 
book, could display that electronic media information by the **** volume, and has the same display fimction as a 
book. 
[0012] 

[Example] Hereafter, the book-mold display of this invention is explained. 

[0013] (System outline) The electronic space information distribution system made into the background of this 
invention is explained first. 

[0014] Change to an electronic space information distribution system at the printed matter (space information, such as 
newspaper and magazine) use in the conventional paper, and space information is changed into an electronic 
intelligence. It distributes and sells at the vending machine installed in the station etc. a consumer The electronic space 
information is purchased by recording on electronic recording media, such as an IC card and a magneto-optic disk. It is 
the system included from the information production and circulation for using by displaying with personal digital 
assistants, such as a carried type display, to consumption, and is the system which realizes the so-called paperless-ized 
society. 

[0015] By this electronic space information distribution system, the consumer of individual level can be provided with 
information as "electronic media" replaced with paper. Moreover, the saturation level of this system not only becomes 
high, but it is expected by using a book-mold display as a display terminal that a large-scale new commercial scene is 
born. If it becomes the media replaced with paper, this system is used on each home or individual level, spread 
progresses at an increasing tempo, it develops further and the commercial scene has possibility that a personal digital 
assistant may become a big commercial scene of "one person [ one ]." Moreover, by the spread of vending machines, 
electronic space information can be easily purchased now in a stand, a street, etc. of a station, and required information 
can be acquired anywhere. As information included separately, all the alphabetic information of not only a newspaper 
but a book, a magazine, etc. can be acquired now. 

[0016] Hereafter, this system configuration outline is explained using drawing 1 . This system consists of three 
subsystems of another ****, the production system 1, flow system 3, and the consumption system 5 greatly. The 
production system 1 consists of a publishing business company 10 and an electronic space information manufacture 
contractor 20, and is further constituted from a newspaper publishing company 1 1, a publishing company 13, and a 
small-scale publishing company 15 by the publishing business company 10. 

[0017] By the small-scale publishing company 15, the publishing business company 10 and the electronic space 
information manufacture contractor 20 do not specialize, but there is an electronic space-ized system 25 which carries 
out the same work as the electronic space information manufacture contractor 20 to the interior of the small-scale 
publishing company 15. 

[0018] Flow system 3 consists of the electronic space distribution of information and a vendor 21, and a broker 30. The 
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electronic space distribution of information and a vendor 30 consist of a center 32 and a vending machine 40. A center 
32 consists of the receiving system 33, a record / edit system 34, a transmitting system 35, and a managerial system 36. 

[0019] The consumption system 3 consists of personal digital assistants 51 which they have with the general 
consumers 50, such as commutation and an attending-school person. 

[0020] From a newspaper publishing company 1 1, the newspaper side information 12 is offered and the magazine 
space information 14 is offered from a publishing company 13. From the small-scale publishing company 15, an 
electronic advertisement and town news 26 are offered. 

[0021] It can connect by the ISDN circuit 28 and the electronic space manufacturers 21 and 23 and a center 32 may 
connect the small-scale publishing company 15 and a center 32 with a dial-up line 29. 

[0022] In this system, the electronic space information manufacturer 20 changes into the electronic newspaper space 22 
and the electronic magazine space 24 as electronic space information on the convention format of this system first. 
Moreover, it is changed into an electronic advertisement and town news 26 also by the small-scale publishing company 
15 by the electronic space-ized system 25 which it has in the interior. And these are distributed and sold to a vending 
machine 40 from a center 32. Here, it considers per [ target ] data capacity. 

[0023] (Analysis of an indicative data) Greatly, by dividing into two, the information which the newspaper and books 
as an example of the space data to treat have is found out, and consists of "character" information, such as this report 
and an advertising report, and "picture" information, such as a photograph and a chart. However, if space information 
is treated as graphical data, the whole can be expressed as an image. By carrying out like this, the same data treatment 
as an image scanner or facsimile can be performed. The amount of data when treating space information as an image is 
shown in Table 1 . 



[0024] 
Table 1] 


BIStMX 


£{fe£(dpi) 




(MByte) 


A4 


400 


3,232X4,736 


1.9 


A2 


200 


3,232X4,736 


1.9 


A4 


200 


1,616X2,368 


0.5 



»1 -f*-:>7bLfc«ffi»« 



[0025] In order to express in an image information, such as comics contained in books, you also have to carry out 
expression so that alphabetic information, such as not only fine image information but blowdown, may not be spoiled. 
However, for expressing the character of the blowdown, resolution equivalent to the 24-dot angle of a standard printer 
is required per character. If it expresses on the 24-dot square per character, the size of one character will serve as 
resolution of about 8 dot [/mm ] =about 203 dpi (dot per inch) as a 3mm angle, and this is the level with which can be 
satisfied of image information. Moreover, the amount of indicative datas in the case of filling the resolution of this 
level is very large, and serves as data (about 0.5MB) of 2,368 dots of level 1,616-dot x perpendiculars on the page 1 of 
A4 seal. 

[0026] (Requirements to display) The following two points can be considered as requirements to display. 
[0027] Resolution (1) : although the protomerite described that the resolution of A4 seal 200dpi is required also at the 
lowest in order to have displayed space information, such as a newspaper and comics Since it is assumed as display to 
be replaced with books in the future, a book-mold display does not have that the content of a display of display [ like 
the case where a reader reads a book /, over both sides / the page 1 of space ] also increases upwards, and it is reading a 
book, and sense of incongruity, and can be used. Furthermore, the resolution of 300dpi to a maximum of 400 dpi is 
required for the kanji's shaking and making it recognize to the Japanese syllabary. 

[0028] Moreover, it is necessary to display on a magazine etc. marginal alphabetic information, such as the **** broth 
column which can be seen well. In order to see these fine information, human being's eyes repeat expansion and 
reduction and are performing them to the inside of unconscious. The function which simulates operation of these 
human beings is made to add to display, and it is necessary to make it transmit space information to a reader. 
[0029] Although it is necessary to have the capacity which can be displayed in the resolution corresponding to space 1 
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T^JfSt f ° T ^ pr0t °T rite in orde 5 t0 ^ s P ace information to a reader with display, even if it cannot display 
1 page of the whole, in order to expand the portion which a screen wishes at least or to grasp me whole sp^e" he 

\°T raiSC reS °, 1Ut L 0n * redUCing «* displaving in false wil1 be required^Bec P ause,Th^ bdng m ay 
overlook the whole space and a header report may be read when reading a newspaper, moreover he 3 repeat 5 
random operation of reading one report of the very narrow range in an instant. Fortiti reasonl'is re^u red for ft to be 

dotlt °5 ° r C ° ntraCtin8 ' SCr ° llin8 ' md page selection > «* to «*» the ^ofSSlJ^ 

dot data at least Although a -picture- can be recognized if the case where comics are displayed is t^ f^xZ2 

ZTJ^t ^ 1Ch / h ° W ? fte ! eS0lUtiOn J °f LCD of 640x480 dots of this resolution, reading is iSS e 
cZl iH .TwT In ° rder t0 read ? C " WOrds " ° f 1116 blowdown > after incorporating the picture formation on 
cZacto in which StnTJ ?*? of fra f posil * ° nly alphabetic info ™ation to legible characters <fa£££ 

? ! b u ?" d0t ^ Per Character was sta ndardized), and reediting it also with a low resolution 

also needs to be built. Although it is possible to recognize a "character" by this editing Lk the rating of *he sMe which 

Zou^ el ^ m V PaCe inf0imati0n iS made inCreaSed t0 makin g « ^ display by doi^tois woT 
0030] (2) Portability : it is necessary as a following demand item to give portability, such as a newspaper and comics 
and simple nature to display. In general books, "the handiness which can be read anywhere" is a naShine ST£5 
necessary to solve this natural property by lightweightf a miniaturization and ]-izing^X. Itls^sTrtabt 

22£? f£ m SpaC6 ' * iS USaWe ' ^ while actuallv usin 8 ^ * * nef esslty^ an altZu^books to 

be able to satisfy the point that a weight is not worrisome <memauve or dooks to 

[0031] as the acquisition gestalt of this data (electronic space information) - a station, a street etc - a stand - for 
n^pterfo™ 

newspaper tor one volume and the information on a magazine to be able to come to hand with record media flC 
memory card etc.), and to be able to record this on the magneto-optic disk which is a nonvolati e mass ^Sord medium 

recordable on a magneto-optic disk etc. in the meantime) on the 1st or more. Moreover, the infomation receded on 

2SS^ d tS„ b ? Ch0S6n ft V H 6d ° Ut bY ******* "* the SdeCti0n fOT * and a^ Sl 
required for it. This function is a search function to appear one by one [ the newspaper currently recorded as oushine a 

certain button, for example, and a magazine ] the 1st page. The information on several ten news P 3and W s 

LXfi h ° n *°i r magnet0 -°P tic disk - How ^er, since it cannot record any more when capacity Tfan TST 

Zt^Z^l 1* n"?^ md 3 ^ Pull6d 0Ut ** ^ elimination button iTpushed in he 

TL?f also ™ eds elimination functions, such as disappearing. However, the elimination button must be devised 

IS (Appearan f' basic composition) The external view of the book-mold display 51 is shown in drawing 2 In 

£?£SV" VT"' lt . C ° nS1StS ° f 3 batt6ry Charger ' m 0ptical MA 0 disk driv er (a ** cable, magneto^tic~di S S a 
dry eel box, etc. Since this equipment assumes the display terminal replaced with a book, appearfc^ 

54 Zo ^"Jj* 18 ° P r d ,' ^ *? 8Creen iS b b ° th Sides md * Constituted, using LCD^o SSdSy) 
LhT« H , ms ™l& display equipment 51 is carrying out a configuration which it is at the use and Se time 

S^SSto of ^ ^ SP ?, ad m ° nit f WWch 6quipped right «* left with LCD54 the same wtth "ding 
?« trLf ?f of use -. Mor eover, at the time of carrying, the spread state at the time of use is used as 2 chip boxes 
m the center and it carries it in the size of the half at the time of use. The third page view of a general view ofthe 
book-mold disp ay using STN formal reflection type LCD is shown in drawing3 ^ S paje 4tof a 

[0033] Each is set to LCD1 and LCD2 for LCD54 of two sheets. A screen product on either side is made into the same 
size A control panel is formed in the upper right of a frame 55. Moreover, you may form a control panel nine riimf 
and-left upper part of a frame 55. A bond part (ginglymus) 56 is formed in the center eTo Z S£me 55 Tandt 
SSS ' 11 ^nds to two in right in the middle. It carries in this state where it bent ' 

[0034] The basic composition of the book-mold display 51 is shown in drawing 5 . Let this display 51 be eauinment 
which is equipped with two LCD (liquid crystal display)54 of 640x480 dotTof^olution and ^fsTqmpped wiKo/ or 
more of screen product to the whole display 51. The size of LCD54 is A5 size, is do El beets Zd en^bl^t to 
display A4 size. In this example, STN formal reflection type liquid crystal is used for LCD54 Sown iX^6 
^ there is a magnifying lens 58 corresponding to each of LCD54, and it supports by the anchoriny S ecto^ SSL 
mechanism) 59 supporting this lens. The size of a magnifying lens 58 is [ whether it is equivalenfto the^ Sze of LCD54 

whe eTlv^ * thC r e ^ a T 811 ^" 8 l6nS 58 maintaining fixed dista »ee above LCD54, S put S 
where display 51 is opened, and bending equipment - a magnifying lens 58 - LCD54 - it is alike, respeSy tt 
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sticks, it becomes depressed so that it may become even about an equipment front face, and it is equipped into 581 
[0035] The purpose of this magnifying lens 58 is losing on optics the frame portion 55 between two LCD54 (portion 
which does not carry out image display), and is filling the gap between LCD screens and making it one connected 
screen. For this reason, the edge of the display screen of LCD is brought near by expanding an image display portion. 
[0036] When a magnifying lens 58 (the Fresnel lens was used in this example) opens equipment by the anchoring 
section 59, it comes floating with a certain gap to each field of LCD54, and the magnifying lens 58 on either side has 
become the structure which becomes the position where it is made to run against an inside edge mutually in, and it lost 
the gap of both lenses. 

[0037] About this mechanism, as shown in drawing 5 and 6, it carries out by the movement of the hoop direction of the 
anchoring section 59 attached to the edge of a magnifying lens 58. By this, a magnifying lens 58 is stuck to each field 
of LCD54, when this equipment is folded up. Moreover, when this equipment is opened, by moving the anchoring 
section 59 to the combination side of equipment by the hoop direction, a magnifying lens 58 is floated from each field 
of LCD54, and both lenses are brought near. People perform this operation by hand, this — the magnifying lens 58 of 
two sheets - LCD54 of two sheets -- without it carries out screen expansion, stuck to each field - LCD54 - a screen 
can also be seen independently Moreover, by preparing a spring in the anchoring section 59, when this equipment is 
opened, it can constitute so that it may attach automatically and the section 59 may be moved to a hoop direction, and 
it is also possible to consider as the composition in which a magnifying lens 58 is floated. 

[0038] Work of a magnifying lens 58 is further explained using drawing 7 . As shown in drawing 6 a, a magnifying 
lens 58 is arranged so that the optical axis 582 of both lenses may be located in the center section of the field edge of 
each edge of the direction of a spread of the field which displays the screen of LCD54. The optical view of the above- 
mentioned arrangement of relations, such as the focal distance f of a lens, to drawing 7 a is shown in the distance b row 
of the magnifying lens 58 of two sheets, and LCD54 of two sheets at drawing 7 b. 

[0039] Here, these relations are expressed with following the (1) formula, when distance of LCD54 and a magnifying 
lens 58 is set to b, distance of a magnifying lens 58 and the virtual image 541 of LCD is set to a and the focal distance 
of a magnifying lens 58 is set to f. 
[0040] l/(b)-(l/a)=l/f~ (1) 

[0044] And when the length of LCD54 is set to L and the length of the virtual image 541 of LCD54 is made into L f , the 
relation between Distance a and b and length L and L f is expressed with following the (2) formula. 
[0041]L/L , =b/a-(2) 

[0042] Here, on condition that LCD 54-1 on either side, the virtual image 54-1 of 54-2, and the edge of 54-2 contact, 
the combination of the distance a between the focal distance f of a magnifying lens 58, a magnifying lens 58, and 
LCD54 is selected. In this condition, if distance deltaL (this serves as half [ of the distance between two LCD ]) of a 
bond part and a LCD edge is used, the relation of L, L', and deltaL is shown by following the (3) formula. 
[0043] deltaL=L'-L - (3) 

[0044] Here, although equipment may become thin so that Distance b is small, a focal distance f becomes small. The 
lens of a short focal distance is needed with the diameter of macrostomia, and this requires a limit from a variation etc. 
[0045] Therefore, as for a magnifying lens, it is necessary for Above delta L and L, and b and f to fill the relation of 
following the (4) formula. 
[0046] 

L/(L+deltaL) =1 -(b/f)-- (4) 

[0047] Thus, expansion of a screen is performed only by going in the direction of the bond part 5 of equipment. The 
advantage of this method can make a dilation ratio small, and the distance between LCD and a lens is also small and it 
is with a bird clapper. 

[0048] Next, arrangement of the structure of equipment and the parts in equipment is explained using drawing 8 . The 
bond part 56 is a ginglymus and lets wiring to each LCD54 etc. pass. It is necessary to arrange all parts from a portable 
point to the equipment 5 1 interior on a book-mold display. Therefore, a power supply, arrangement of a base, etc. are 
determined. First, in a power supply, this equipment shall equip 14 cells 517 of 1.2 V by calculation of the power 
consumption in the whole equipment. It distributes to the equipment of right and left of the number of cells 517 equally 
from this. Moreover, when equipment is opened, part arrangement of the whole equipment is determined that the 
weight distribution of right and left and the upper and lower sides will be equal. In this example, a memory card socket 
is large in weight, and arranges in a case mainly in consideration of these a cell 517, the electronic-circuitry substrate 
51 1, the driver 522 for record media, and here. Furthermore, the SCSI connector 518 as the interface section with an 
external instrument is carried in equipment 5 1 . 

[0049] DICEP513, PLD514, DRAM515, and VRAM516 are carried in the electronic-circuitry base 51 1 with the SH 
microcomputer 512 mentioned later. Although a book-mold display unit size is decided by the size of LCD54, the size 
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dot x perpendiculars e^lS^S E h *T Vl ' DlSpIay ■f™" data ° f 4 ' 736 dots of level 3,232- 
transfer 2 performed S o the SrilS^^^^T "J "T* ? (DRAM) 5 1 5 ' md a data 
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the page 4 of A4 seal is arranged in in all directions [ 2x2 ], and it reduces, and considers as the page 1 of A4 seal, and 
this is processed electronically by the data format of 400dpi) from the first to a longwise data format 400 dpi 4 seal 
[0056] Moreover, when treating the data for the page 2 of A5 seal as this middle so that it may state below, it thinks, 
this display — LCD 54-1 and LCD 54-2 - independently, since it is also possible to display by doubling, corresponding 
to each LCD, the data (A5) of stencil paper are divided and displayed, respectively At this time, A5 picture of stencil 
paper becomes oblong. Moreover, in order to reduce A4 seal longwise stencil paper to A5 seal, it becomes a sideways 
picture here. For this reason, the need of returning to an original display by processing rotation of a screen etc. is also 
generated. 

[0057] As mentioned above, three kinds of formats, the page 1 of A4 seal, the page 2 of A5 seal, and the page 4 of A6 
seal, are produced. Moreover, about the direction of space, the page 2 of A5 seal, and the page 4 of A6 seal, additional 
information, such as a page break, is also appended to these, and these information is carried out [ being added as a 
header in front of the data of space, etc. and ]. 

[0058] (A record medium and the data compression method) The archive medium of an image data is made to use 
memory card in the example. This is considered to be lightweight the smallest also including a driver, and memory 
card is suitable for this specification. However, if image datas, such as a newspaper and comics, remain as they are, for 
example, a morning paper (about 40 pages) needs to serve as about 80MB and the huge amount of data, and they need 
to carry out a data compression. In a number of data compression method, MMR (Modified Modified Relative element 
address designate^ which performs image compression by FAX etc. is adopted. A MMR method is because it is used 
also for the electronic publishing by CD-ROM by or less compressibility 1 [ about ] / 10 and is technically reliable. 
Moreover, it uses for putting in many data by using a magneto-optic disk as a preservation record medium. 
[0059] (Screen-display control) a record medium — A - the screen control in the case of processing electronically the 
picture for the page 1 of A4 seal, the page 2 of A5 seal, and the page 4 of A6 seal to a longwise data format, and 
displaying this whole or part on it 400 dpi, 4 seal, at two LCD is shown in following term (1) - (3), referring to drawing 
9 

[0060] The foundations of screen control are as follows. 

(a) Picture (A4 seal 400dpi longwise data format) : a ** A4 seal 1 page display, a ** A5 seal 2 page display, a ** A6 
seal 4 page display 

[0061] (b) Display screen selection : it is [ LCD / ** 2 ** ] an independent display at a 2-page continuation display and 
** 2 ** LCD in a 1-page display and ** 2 ** LCD. 

[0062] (c) The display direction selection (direction : four directions) : interlock by independence and ** 2 ** LCD by 
**2**LCD. 

[0063] (1) an A4 seal 1 page record medium ~ A - screen control is shown in a longwise data format below about the 
case where the data for the page 1 of A4 seal are processed electronically by the picture of the vertical sense, 400 dpi 4 
seal There are the following as a method of displaying the data (all or in part) transmitted to memory (DRAM) from 
the record medium on two LCD. (Refer to drawingJlO ) 

** Display two LCD as one screen. The display direction has facing up, facing down, facing the right, and facing the 
left to display. 

** right and left - display one of one LCD as one screen The display direction has facing up, facing down, facing the 
right, and facing the left to display. 
[0064] (2) The page 2 of A5 seal. 

a record medium - A — screen control is shown in a longwise data format below about the case where the data for the 
page 2 of A5 seal are processed electronically by the picture arranged sideways, 400 dpi 4 seal There are the following 
as a method of displaying the data (all or in part) transmitted to memory (DRAM) from the record medium on two 
LCD. 

[0065] ** LCD of two sheets — as one screen — right and left of the screen of A5 seal — choose and display one either 
The display direction has facing up, facing down, facing the right, and facing the left to display. (Drawing 11-12 
reference) 

[0066] ** It displays one screen of A5 seal at a time on LCD on either side. When the page 2 of A5 seal arranges 
sideways and is processed electronically, right-hand side A5 seal screen is displayed on right LCD, and left-hand side 
A5 seal screen is displayed on left LCD. In the display direction, the picture of each LCD has independently facing up, 
facing down, facing the right, and facing the left to display. (Drawing 13-14 reference) 
[0067] ** It displays one screen of A5 seal at a time on LCD on either side. When the page 2 of A5 seal arranges 
sideways and is processed electronically, right-hand side A5 seal screen is displayed on left LCD, and left-hand side 
A5 seal screen is displayed on right LCD. In the display direction, the picture of each LCD has independently facing 
up, facing down, facing the right, and facing the left to display. (Drawing 13-14 reference) 
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[0080] Moreover, as other examp.es, if a screen is touch* with a finger, a pen, etc., a position win be detected by the 
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display) of each by using a LCD timing controller. 

[0101] The basic block diagram of a control unit is shown in drawing 29 . The composition of equipment is divided 
into two, the display of LCD 54-1 and LCD 54-2, and the electronic-circuitry section. The main components of the 
electronic-circuitry section hold an image data. The VRAM circuit section 516 and space data which are outputted to 
LCD The timing of the data transfer to the record intermediation soma 522 to input, the DRAM circuit section 515 of 
memory which holds temporarily the space data inputted from the record medium 52, compression/extension section 
513 which performs compression/extension of space data, the microcomputer section 512 which performs processing 
of data, and LCD It consists of the LCD controller circuit section 515 to take and a control unit 519 which controls 
operation (expansion/reduction of a picture, page turning over, etc.) of display. And two LCD54 which receives and 
displays data from these circuits is equipped. In order to reduce part mark, the gates, such as a timing circuit, are made 
to build in in PLD (Programable Device)514 as much as possible. 

[0102] (LCD) In this example, LCD also took the cost side into consideration and used the STN reflection type of 
monochrome. Although two, a STN type (Super Twisted Nematic) and a TFT type (Thin Film Transister), are in the 
form which is the mainstream of the present LCD, a 2 to 3 times as many difference as this exists in a present stage in 
respect of cost. When the product of this development was considered by the concept of "one person [ one ]", since 
significance was very high, the problem of a price adopted the STN reflection type of monochrome with a cheap unit 
price by this example. In the future, adoption of other things, such as a color and a TFT type, is also possible. 
[0103] The interface of LCD and the electronic-circuitry section is two, the data to LCD, and a timing signal. 
[0104] (Electronic-circuitry section) Below, detail of the electronic-circuitry section is given. The DRAM circuit 
section 515 holding the image data of space, the VRAM circuit section 516 outputted to LCD, and the LCD timing 
controller circuit section 515 which performs data output to LCD are explained in full detail. An electronic-circuitry 
configuration block view is shown in drawing 30 . 

[0105] (DRAM circuit) It restores to the original data in compression/extension circuit 513, and 1 page (2 M bytes) of 
space data included in the record medium is held in the DRAM (Dinamic RAM) memory 515. In other examples, the 
data for 2 pages (4 M bytes) may be held in memory, and the data corresponding to 2 screen independent display 
operation may be held. Since a display uses LCD54 of 640x480 dots, it thins out and displays this data. The data array 
when holding the binary data which image data developed in DRAM temporarily is shown in drawing 31 . 
[0106] Compression extension of MMR was carried out to carrying out by hardware by this example. The direction 
performed by hardware is able to raise a working speed rather than carrying out by software. In this example, a MMR 
compression extension chip called DICEP-E1 is used as hardware 513 for compression extension. 
[0107] (VRAM circuit) The VRAM circuit 516 makes a display mode correspond, thins out the space image data from 
the DRAM memory 515, after it performs array conversion etc., it records it temporarily, and it has the function 
outputted to the LCD timing controller 514. VRAM (Video RAM)516 adopted this time is 2Mbit multiport Video 
RAM which consists of 256 k-word x8bit SAM (Serial AccessMemory) sections. VRAM516 is formed corresponding 
to each LCD. The data capacity of one screen is display capacity 640x480 dot =300k bits of LCD, and can also 
accumulate the data for a number screen. 

[0108] Since the RAM section and the SAM section can operate to independent asynchronous, RAM and bidirectional 
data transfer between SAM can be carried out not related from CPU of the microcomputer section by access to RAM. 
A space image data is sent out to the LCD timing controller 514 from the serial port of VRAM. The VRAM circuit 516 
consists of the above mentioned in the circumference circuit for performing read/write from CPU, the circuit which 
measures RAS and CAS timing in accordance with a memory access demand arbiter, the address multiplexer circuit, 
the address decoder circuit, etc. 

[0109] (LCD timing controller circuit) The LCD timing controller 514 outputs the data from VRAM516, and has the 
function on which it is made to display in LCD. LCTC (LCD Timing Controller IC) receives the space image data 
outputted from VRAM516 in 16 bit-serial input, and sends out data with a 8-bit output synchronizing with the signal 
for driving LCD. For this reason, the LCD timing control circuit which doubles the data output timing from VRAM 
and the data output timing from a LCD timing controller to LCD is prepared. Moreover, this circuit detects the data 
incorporation first timing of a LCD timing controller. Two LCTC(s) are prepared corresponding to two LCD. 
[0110] (Data array) Next, how to rearrange an array and to display the data from DRAMS 15 by software is explained. 
The data array to DRAM, VRAM, and LCD has a method as shown in drawing 10 -18. First, if data are taken in to 
DRAM by the data format of A 4th edition 1 page longwise / 400dpi which is a standard in this example, in order to 
display a page with the earlier term of the taken-in data on a LCD right screen, it is made for a previous page to come 
to the upper half of the A 4th edition length in the place of the data-hold of the first record medium. As foundations, as 
for the data input to DRAM, the data of a previous page are always put into an upper half at the time of the A 4th 
edition length, and it puts into a right-hand side half at the time of the A 4th edition width. 
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are expressed as a B-52 screen. There are really [ **2 screen ] the two modes of a display (they are displayed using A 
of LCD on either side and B screen as one.). 

[0122] (Movement from immediately after powering on) Immediately after powering on, the 1st page of a driver A71 
is displayed on both LCDA and B. If the data format in IC memory card is a page 1 of A4 seal, 1 page will be sideways 
displayed to display using two screens. If it is a page 2 of A5 seal, it will display 1 page at a time on LCD on either 
side. If it is a page 4 of A6 seal, it will display 1 page of two upper screens at a time on LCD on either side. It is 
changeless even if the reproduction button A is pushed. 

[0123] (1) Screen A, Screen B (A, B) : choose Screen B (left screen) by pushing Screen A (opening right screen) and 
the screen B button 77 by pushing the screen A button 76. 

[0124] (2) Driver C (C) : choose Driver C (for magneto-optic disks) by pushing the driver C button 78. 

[0125] (3) Reproduction (re-60A, re-60B) : order it the display of the document accumulated in IC memory card of the 

1st page. It reads from IC memory card of a driver A71 (B-52) with the reproduction button of reproduction 60 A 

(60B). 

[0126] ** . If reproduction button 60 A (60B) is pushed without pushing the screen button A76 and the screen button 
B77, the 1st page of a driver A71 (B72) will be displayed on LCDA and B both (2 screen one display). 
[0127] ** . If reproduction button 60A (60B) is pushed after pushing the screen button A76 (B), the 1st page of a 
driver A71 (B72) will be displayed on LCDA (B) (2 screen independent display). When it is really [ 2 screen ] 
displaying and considers as 2 screen independent display at first, the display screen of a basis is displayed on reduction 
and LCDB (A). 

[0128] ** If reproduction button 60 A (60B) is pushed after pushing 'screen button A76 (B), the 1st page of a driver 
B72 will be displayed on LCDA (B) (2 screen independent display), the case where are performing 2 screen 
independent display and it considers as 2 screen independent display at first - LCDB (A) - a basis - the screen 
currently displayed on LCDA (B) is displayed When it is really [ 2 screen ] displaying and considers as 2 screen 
independent display at first, the display screen of a basis is displayed on reduction and LCDB (A). 
[0129] ** Although which method is sufficient as **', which is chosen determines from the beginning. 
[0130] ** if reproduction button 60B is pushed after pushing the screen button C78 - a magneto-optic disk (driver C) - 
- most, transmit the first data for one volume to IC memory card of a driver B72, and display the page of the beginning 
in one volume of a driver B72 on LCDB However, if reproduction button 60A is pushed, having pushed the screen C 
button 78 will be disregarded and it will display the page of the beginning in a driver A71 on LCDA. 
[013 1] (4) Record (**) : if the ** record button 79 and both the buttons of reproduction button 60A are pushed 
simultaneously, the page displayed on LCDA will overwrite the degree of the page displayed on LCDB of drive B72, 
and will be copied to it. 

[0132] ** If chapter button 63A or the ** button 64 is pushed just before pushing simultaneously the record button 79 
and both the buttons of reproduction button 60 A, the chapter or ** containing the page displayed on LCDA will 
overwrite the degree of the page displayed on LCDB of drive B72, and will be copied to it. 
[0133] ** pushing the record button 79 - the 1st page of a driver A71 - LCDA - the 1st page of a driver B72 - 
LCDB — simultaneous — displaying . 

[0134] (5) Elimination (**) : if the ** elimination button 61 and both the buttons of reproduction button 60B are 
pushed simultaneously, the page displayed on LCDB will be eliminated from the magneto-optic disk of Drive C. 
[01 35] ** If chapter button 63B or the ** button 64 is pushed and the screen button C is pushed just before pushing 
simultaneously the elimination button 61 and both the buttons of reproduction button 60B, the chapter or ** containing 
the page displayed on LCDB will be eliminated from a magneto-optic disk. 

[0136] (6) The last page, the following page (before, degree) : display that the page in front of one (degree) pushes the 

before (degree) page buttons 70A and 70B and the following page buttons 69A and 69B. It carries out by following 

button A (B) a front by being attached to the data of IC memory card of a driver A71 (B72). 

[0137] (7) ** (volume) : push ** ** button 64 and display the page of the beginning of ** one by one. 

** Display that the ** button 64 is pushed and the page in front of one (degree) pushes the before (degree) page button 

70 (69). 

** The record button 79 and the elimination button 61 perform ******. 

[0138] (8) Chapter (Chapter A, Chapter B) : push ** chapter 63 A (63B), and display the page of the beginning of 
sequential and a chapter per data of IC memory card of a driver A71 (B72). 

** Display that chapter 63A (63B) is pushed and the page in front of [ per data of IC memory card of a driver A71 (B, 
71) ] one (degree) pushes a before (degree) A(B) page button (70A (69 A)). 
** A record button and an elimination button perform chapter specification. 

[0139] (9) Rotation (time) : whenever it pushes the rotation button 65, rotate a screen 90 degrees in the clockwise 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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